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The r o l e  o f  t h e  s y m p a t h e t i c  n e r v o u s  sys tem i n  t h e  p a t h o g e n e s i s  
o f  e s s e n t i a l  h y p e r t e n s i o n  i s  s t i l l  c o n t r o v e r s i a l .  P o s s i b l y  an enhanced 
a c t i v i t y  o f  t h i s  sys tem c a u s e s  c h r o n i c  e l e v a t i o n  o f  blood p r e s s u r e  i n  
man. B o r d e r l i n e  h y p e r t e n s i o n  i s  a c o n d i t i o n  i n  man which eowld s e r v e  
as a  model t o  s t u d y  a p r o g r e s s i o n  t o  e s s e n t i a l  h y p e r t e n s % o n .  A l o n g i -  
t u d i n a l  s t u d y  I n  a  g r o u p  o f  b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s  and nor-  
m o t e n s i v e  c o n t r o l s  c o u l d  g i v e  i n s i g h t  i n  s u c h  a  r o l e  of the sympathe- 
t i c  n e r v o u s  sys tem.  F u r t h e r m o r e ,  a  reduced  p a r a s y m p a t h e t i c  t o n e  c o u l d  
i n f l u e n c e  s y m p a t h e t i c  a c t i v i t y  st rest. 
P a t i e n t s  w i t h  e s s e n t i a l  h y p e r t e n s i o n  a r e  o f t e n  t r e a t e d  f o r  a 
p ro longed  t ime w i t h  a n t i h y p e r t e n s i v e  d r u g s .  They need  a  d r u g  which  
l o w e r s  b lood  p r e s s u r e  a t  r e s t  and d u r i n g  s i t u a t i o n s  w i t h  i n c r e a s e d  
s y m p a t h e t i c  a c t i v i t y  l i k e  s t r e s s  a n d / o r  e x e r c i s e .  L a t e l y ,  p r o p o s a l s  
have  been made t o  add a n g i o t e n s i n  c o n v e r t i n g  enzyme i n h i b i t o r s  t o  b e t a  
b l o c k e r s  and d i u r e t i c s  used  i n  monotherapy of  e s s e n t i a l  h y p e r t e n s i o n .  
Durllng b e t a  b l o c k e r  t r e a t m e n t  p a t i e n t s  o f t e n  compla in  a b o u t  m u s c u l a r  
f a t i g u e  d u r i n g  e x e r c i s e .  I t  i s  s u g g e s t e d  t h a t  some t y p e s  of  b e t a  
b l o c k e r s  behave d i  f f e r e n t l y  d u r i n g  e x e r c i s e .  The e f f e c t s  of t h r e e  
d i f f e r e n t  'beta  b l o c k e r s  a t  r e s t  and d u r i n g  subuaximal  e x e r c i s e  were  
i n w e s t k g a t e d .  
As mentioned b e f o r e ,  a n g i o t e n s i n  c o n v e r t i n g  enzyme i n h i b i t o r s  
a r e  a v a i l a b l e  f o r  t r e a t m e n t  of e s s e n t i a l  h y p e r t e n s i o n .  However, d u e  t o  
some s i d e - e f f e c t s  and t h e  s h o r t  d u r a t i o n  of a c t i o n  of  t h e  f i r s t  gene- 
r a t i o n  of t h e s e  d r u g s ,  new d r u g s  of t h i s  t y p e  a r e  b e i n g  deve loped .  
R a m i p r i l  i s  such  s new a n g l o t e n s i n  c o n v e r t i n g  enzyme i n h i b i  t o r  and was 
i n v e s t i g a t e d  i n  p a t i e n t s  w i  t h  e s s e n t i a l  h y p e r t e n s i o n .  
C h a p t e r  1 o f  t h i s  t h e s i s  g i v e s  a  g e n e r a l  o u t l i n e  of and I n t r o -  
d u c t i o n  t o  t h e  symptom h y p e r t e n s i o n  i n  man. The a t t e n t i o n  i s  f o c u s e d  
on t h e  d e f i n i t i o n  o f  h i g h  b lood  p r e s s u r e  ( h y p e r t e n s i o n )  a s  w e l l  a s  the 
c o n s e q u e n c e s  of t h i s  c o n d i t i o n .  Innprovemetrt o f  t h e  p r o g n o s i s  t l ~ r o u g h  
t r e a t m e n t  i s  i n d i c a t e d  and t h e  c l i n i c a l  view on t h e  c o n d i t i o n  hype t -  
t e n s i a n  i s  i l l u s t r a t e d .  The most i m p o r t a n t  f a c t o r s  which c o n t r o l  blood 
p r e s s u r e  i n  man a r e  s h o r t l y  d e s c r i b e d .  F u r t h e m o r e ,  t h e  complex func-  
t i o n  and t h e  r o l e  of t h e  s y m p a t h e t i c  n e r v o u s  s y s t e m  a s  a r e g u l a t i n g  
and m o d u l a t i n g  mechanism i n  t h e  c o n t r o l  o f  t h e  c a r d i o v a s c u l a r  sys tem 
and b lood  p r e s s u r e  i s  o u t l i n e d .  The d e s c r i p t i o n  of  t h e  s y n t h e s i s  and 
t h e  rnetabo1Lsm of t h e  t ransmi t t e r s  n o r a d r e n a l i n e  , ad r e n a l f n e  and 
acetylcFaoLLne f o l l o w s .  S e v e r a l  a s p e c t s  among t h e  t h e o r i e s  a b o u t  t h e  
p a t h o g e n e s i s  o f  e s s e n t i a l  lnyper tens ion  w i l l  be consl idered,  l ike  gene- 
t i c a l  and e n v i r o n m e n t a l  f a c t o r s  andl s a l t  i n t a k e .  The possLble  r o l e  o f  
t h e  r e n i n - a n g i o t e n s i n  sys tem and t h e  s y m p a t h e t i c  n e r v o u s  sys tem i n  t h e  
p a t h o g e n e ~ f s  o f  h y p e r t e n s i o n  a r e  rev iewed.  The r o l e  o f  t h e  parasympa- 
t l ? e t i c  n e r v o u s  sys tem i s  o u t l i n e d .  A d e s c r i p t i o n  o f  t h e  zone between 
n o m o t e n a i o n  and h y p e r t e n s i o n ,  i . e .  b o r d e r l i n e  h y p e r t e n s i o n ,  f o l l o w s .  
The p r e v a l e n c e  r a t e ,  i n c l u d i n g  t h e  r i s k s  o f  b o r d e r l i n e  h y p e r t e n s i o n  
w i t h  r e s p e c t  t o  t h e  p o s s i b l e  p r o g r e s s i o n  towards  h y p e r t e n s i o n  reminds  
t h e  r e a d e r  t h a t  b o r d e r l i n e  h y p e r t e n s i o n  i s  a  zone which s h o u l d  n o t  be 
o v e r l o o k e d .  Fur thermore ,  a  number of  p h y s i o l o g i c a l  a b n o r m a l i t i e s .  o f  
b o r d e r l i n e  h y p e r t e n s i o n  a r e  d e s c r i b e d .  The m o t i v e  t o  i n v e s t i g a t e  
s u b j , e c t s  w i t h  b o r d e r l i n e  h y p e r t e n s i o n  i n  a  l o n g i t u d i n a l  s t u d y  i s  
e x p l a i n e d .  A t  t h e  end of t h e  f i r s t  c h a p t e r ,  t h e  b e n e f i t s  o f  t r e a t m e n t  
of mild h y p e r t e n s i o n  and t h e  d l  f  f  i c u l t  d e c i s i o n  w h e t h e r  t o  t r e a t  o r  
n o t  t o  t r e a t  a r e  r e c a l l e d .  A s h o r t  d e s c r i p t i o n  o f  t h e  a v a i l a b l e  d r u g s  
c o n c l u d e s  t h i s  c h a p t e r .  
C h a p t e r  2 c o n t a i n s  t h e  r e s u l t s  of  t h e  l o n g i t u d i n a l  s t u d y  per-  
f a m e d  i n  a  g r o u p  of  26 b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s  and 24 age- 
matched n o m o t e n s i v e  c o n t r o l s .  The aim was t o  i n v e s t i g a t e  plasma 
c a t e e h o l a m i n e  l e v e l s  and plasma r e o i n  a c i t i w i t y  ( P M ]  a t  r e s t  and 
d u r i n g  e r g o m e t r y  e x e r c i s e  d u r i n g  s e v e r a l  y e a r s  o f  fol low-up.  A n o t h e r  
i m p a r t a n t  a s p e c t  was t o  o b s e r v e  t h e  p o s s i b l e  p r o g r e s s i o n  t o  e s s e n t i a l  
h y p e r t e n s i o n .  Nannlotenslan was d e f i n e d  a s  ,(125/85 mnn Hg (.mean a r t e r i a l  
p r e s s u r e  ( U P )  498 m H g )  and b o r d e r l i n e  h y p e r t e n s i o n  a s  ),140/90 - 
<160/lOoi m Fig (MAP 2107 - (120 mnklg), both  a f t e r  2 min s t a n d f n g  
(Koro t k o f  f  IB) . H y p e r t e n s i o n  was d e f i n e d  a s  ),160/ 100 mmHg (MAP 23 20 
anmtlg) a f t e r  2 min s t a n d i n g  a t  two s u c c e s s i v e  measurements  and t h e  
s u b j e c t s  b e i n g  h y p e r t e n s i v e  dropped  o u t  of  t h e  s t u d y  t o  r e c e i v e  a n t i -  
h y p e r t e n s i v e  t r e a t m e n t .  The s t u d y  s t a r t e d  i n  1977 and was f i n i s h e d  i n  
1984. Dur ing  t h i s  p e r i o d  3 s u b j e c t s  were l o s t  t o  fallow-up. At  t h e  end 
of t h e  s t u d y  ( 1 9 8 4 ) ,  t h e  n o m o t e n s i w c  and b o r d e r l i n e  s u b j e c t s  were 
subdivided. 15 s u b j e c t s  from t h e  n o m o t e n s i v e  group  ( subgroup  1 )  
s t a g e d  n o r m o t e n s i v e  and 10 s u b j e c t s  ( s u b g r o u p  3 )  of t h e  b o r d e r l i n e  
g r o u p  remained b o r d e r l i n e  h y p e r t e n s i v e .  Dur ing  t h e  7 y e a r s  of  Eollow- 
up 5 s u b j , e c t s  of t h e  o r i g i n a l l y  b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s  
became hypertensive (MAP )120 mmHg) ( s u b g r o u p  4 )  and were e x c l u d e d  
f  rorn f u r t h e r  fo l low-up  i n  o r d e r  t o  r e c e i v e  a n t i h y p e r t e n s i v e  t r e a t m e n t .  
There  were n o  d i f f e r e n c e s  i n  plasma n o r a d r e n a l i n e  l e v e l s  a t  r e s t  and 
d u r i n g  e x e r c i s e  between t h e  t o t a l  g r o u p  of n o m o t e n s i v e  s u b j e c t s  and 
s u b j e c t s  w i t h  b o r d e r l i n e  h y p e r t e n s i o n  a t  r e p e a t e d  measurements  i n  
1977,  11979 and 1984. However, when c o n s i d e r i n g  t h e  subgroups  s e p a r a t e -  
l y ,  s u b g r o u p  li, had c o n s i s t e n t l y  h i g h  plasma n o r a d r e n a l i n e  l e v e l s  a t  
rest. I n  c o n t r a s t ,  subgroup  3 and subgroup  I had r e l a t i v e l y  h i g h  
r e s t i n g  n o r a d r e n a l i n e  l e v e l s  o n l y  a t  e n t r a n c e  i n t o  t h e  s t u d y ;  at 
s u c c e s s i v e  measurements  t h e  plasma n o r a d r e n a l i n e  l e v e l s  were c o n s i d e -  
r a b l y  l o w e r  t h a n  i n  s u b g r o u p  4. P lasma a d r e n a l i n e  and P M  a t  r e s t  a s  
w e l l  as plasma n o r a d r e n a l i n e ,  plasma a d r e n a l i n e  and PRA d u r i n g  e x e r -  
c i s e  d i d  n o t  d i f f e r  between t h e  g r o u p s  and t h e  subgroups .  It i s  con- 
c l u d e d  t h a t  20% of  b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s  become d e f i n i t i v e -  
l y  h y p e r t e n s i v e .  The c o n s i s t e n t l y  h i g h  plasma n o r a d r e n a l i n e  l e v e l s  a t  
rest i n  t h e s e  s u b j e c t s  s u g g e s t  a n  enhanced  s y m p a t h e t i c  a c t i v i t y .  
C h a p t e r  3 d e a l s  w i t h  a s t u d y  of  s a l i v a r y  f l o w  i n  t h e  same bor- 
d e r l i n e  and n o m o t e a r s i v e  s u b j e c t s .  S a l l v a r y  f l o w  a t  rest ,  which is 
p r e d o m i n a n t l y  under  t h e  i n f l u e n c e  of t h e  p a r a s y m p a t h e t i c  n e r v o u s  sys-  
tem, was measured i n  b o t h  g r o u p s  d u r i n g  a d r e n e r g i c  b lockade  and s t imu- 
l a t i o n  and d u r i n g  p a r a s y m p a t h e t i c  s t Z m u l a t i o n  and b lockade .  Plnsllva 
n o r a d r e n a l i n e  l e v e l s  i n  t h e  b o r d e r l i n e  and n o m o t e n s i v e  group ,  whicla 
were d e t e r m i n e d  a s  w e l l ,  were nor  d i f f e r e n t .  A t  r e s t ,  s a l i v a r y  f l o w  
was s i g n i f i c a n t l y  h i g h e r  i n  t h e  n o r m o t e n s i v e  g r o u p  t h a n  i n  t h e  b o r d e r -  
l i n e  h y p e r t e n s i v e  group .  I n t r a v e n o u s  p r o p r a n o l o l ,  p i ~ e n t o l a m i n e  ancl 
n o r a d r e n a l k n e  had n o  i n f l u e n c e  on s a l i v a r y  f low.  A t r o p i n e  d e c r e a s e d  
s a l i v a r y  f low i n  b o t h  g r o u p s .  The e f f e c t :  of p a r a s y m p a t h e t i c  s tkmula-  
t i o n  w i t h  n e o s t i g o l i n e  a n  s a l i v a r y  f l o w  was more pronounced i n  t h e  
n o r m o t e n s i v e s  t h a n  i n  t h e  b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s .  The d a t a  
of t h i s  s t u d y  s u p p o r t  t h e  a s s u m p t i o n  t h a t  i n  s u b j e c t s  w i t h  b o r d e r l i n e  
h y p e r t e n s i o n  t h e  p a r a s y m p a t h e t i c  i n f l u e n c e  on t h e  s a l i v a r y  g l a n d s  La 
reduced .  
I n  c h a p t e r  4 ,  a  ~ t u d y  is d e s c r i b e d  which was performed t o  corn- 
p a r e  t h e  e f f e c t s  o f  t h r e e  b e t a - a d r e n o c e p t o r  b l o c k i n g  a g e n t s  ( p r o p r a -  
n o l o l ,  m e t o p r o l o l ,  p i n d o l o l )  d u r i n g  long-term t r e a t m e n t  ( 6  months)  i n  
7 m i l d  t o  modera te  h y p e r t e n s i v e  p a t i e n t s ,  Among t h e  p a r a m e t e r s  inves- 
t i g a t e d  were plasma n o r a d r e n a l i n e  l e v e l s  a t  r e s t  and d u r i n g  submaximal 
e rgonre t ry  e x e r c b s e .  P o s s i b l e  d i f f e r e n c e s  between t h e  t h r e e  b e t a  b lock-  
ers c o n c e r n i n g  e x e r c i s e  e n d u r a n c e  time were a  f u r t h e r  p o i n t  of  i n t e r -  
e s t .  A l l  t h r e e  b e t a  b l a c k e r s  reduced  s y s t o l i c  blood p r e s s u r e  i n  s u p i n e  
p o s i t f  on and d u r i n g  e x e r c i s e ,  whereas  d i a s t o l i c  blood p r e s s u r e  f e l l  
o n l y  s i g n i f i c a n t l y  i n  s u p i n e  p o s i t i o n .  A s  was e x p e c t e d ,  s u p i n e  h e a r t  
r a t e  f e l l  d n r i n g  t r e a t m e n t  w i t h  m e t o p r o l o l  and p r o p r a n o l o l ,  b u t  s t a y e d  
unchanged d u r i n g  p i n d o l o l .  Dur ing  submaximal e x e r c i s e ,  a cornparable 
d e c r e a s e  of  h e a r t  r a t e  was found d u r i n g  a l l  t h r e e  b e t a  b l o c k e r s .  P l a s -  
ma n o r a d r e n a l i n e  l e v e l s  a t  r e s t  and d u r i n g  e x e r c i s e  t ended  t o  be de- 
c r e a s e d  d u r i n g  p i n d o l o l ;  n o  c o n s i s t e n t  changes  were found d u r i n g  pro-  
p r a n o l o l  and r n e t o p r o l a l .  Endurance t ime was reduced  s i m i l a r l y  by a l l  
t h r e e  d r u g s  and no s t a t i s t i c a l  d i f f e r e n c e s  be tween  t h e  b e t a  b l o c k e r s  
was found,  a l t h a u g h  t h e  tendency  o f  more reduced  endurance  t i m e  d u r i n g  
n o n - s e l e c t i v e  b e t a  blockacle was found.  F u r t h e n n o r e ,  t h e  impairment o f  
endurance  tinre was more pronounced a f t e r  6 months t h a n  a f t e r  I week. 
I n  c h a p t e r  5,  t h e  m e t a b o l i c  v a r i a b l e s  a t  r e s t  and d u r i n g  e x e r -  
c i s e  from t h e  same s t u d y  a r e  p r e s e n t e d .  Dur ing  p r o p r a n o l o l  a n  i n c r e a s e  
i n  t o t a l  and LDL+VLDL serum t r i g l y c e r i d e  c o n c e n t r a t i o n s  was found.  
During e x e r c i s e ,  n o n - s e l e c t i v e  b e t a  b lockade  seduced plasma g l y c e r o l  
and n o n - e s t e r i i i e d  f a t t y  a c i d  c o n c e n t r a t i o n s  more t h a n  d u r i n g  b e t a  - II 
b lockade .  Plasma g l u c o s e  and l a c t a t e  l e v e l s  were l a r g e l y  u n a f f e c t e d  at 
r a e t  and d u r i n g  e x e r c i s e  d u r i n g  t r e a t m e n t  w i t h  a l l  t h r e e  b e t a  'block- 
e r s .  However, oxygen u p t a k e  was d e c r e a s e d  s l i g h t l y  and r e s p i r a t o r y  ex- 
change r a t i o  was i n c r e a s e d .  These d a t a  s u g g e s t  a  d e c r e a s e d  u t i l i z a t i o n  
of  n o n - e s t e r i f i e d  f a t t y  acFds  and i n c r e a s e d  c a r b o h y d r a t e  combus t ion  
duri:lg t r e a t m e n t  w i t h  t h e  t h r e e  b e t a  b l o c k e r s .  Flas~lna po tass ium i n -  
c r e a s e  d u r i n g  e x e r c i s e  was more pronounced d u r i n g  n o n - s e l e c t i v e  t h a n  
d u r i n g  b e t a  - s e l e c t i v e  b lockade .  In t h i s  s t u d y  no e f f e c t s  a n  t h e s e  L 
p a r a m e t e r s  d u r i n g  e x e r c i s e  were found when comparing t h e  E k r s t  week 
and t h e  2 0 / 2 4 t h  week o f  t r e a t m e n t .  
The s t u d y  p r e s e n t e d  i n  c h a p t e r  6 d e a l s  w t t h  t h e  t ime  c o u r s e  o f  
t h e  bldocl p r e s s u r e  l o w e r i n g  e f f e c t  and t h e  d o s e - r e s p o n s e  r e l a t i o n s h i p  
t h e  new a n g i o t e n s i n  c o n v e r t i n g  enzyme i n h i b i t o r  r a m i p r i l  (HOE 4921). 
E i g h t  p a t i e n t s  w i t h  e s s e n t i a l  h y p e r t e n s i o n  were  s t u d i e d  and s i n g l e  
dose s  of  2.5 mg up t o  10 rng r a m i p r i l  o r a l l y  were g iven .  As compared 
w i t h  p l acebo ,  a  s i n g l e  dose  of 2.5 mg r a m i p r i l  lowered sup fne  and 
s t a n d i n g  s y s t o l i c  and d i a s t o l i c  b lood  p r e s s u r e ,  b u t  t h e  e f f e c t s  of 
s i n g l e  d o s e s  of 5 ,  7.5 and 10 mg r a n i p r i l  were more pronounced. A 
blood  p r e s s u r e  l ower ing  e f f e c t  was s t i l l  found a f t e r  1 2  hou r s ,  No 
r e f l e x  t a c h y c a r d i a  occu r r ed  a f t e r  a d m i n i s t r a t i o n  of  t h e  drug, Ang-lo- 
t e n s i n  c o n v e r t i n g  enzyme a c t i v i t y  was supp re s sed  a f t e r  a l l  do se s  o f  
r a w i p r i l  s t u d i e d .  No s ide-ef  f e c t s  were r e p o r t e d ,  T h i s  s t u d y  shows t h a t  
t h e  new a n g i o t e n s i n  c o n v e r t i n g  enzyme i n h i b i t o r  rawtipsi1 i s  an o r a l l y  
e f f e c t i v e  a g e n t  and h a s  a  long  d u r a t i o n  of a c t i o n .  
The conc lud ing  remarks a b o u t  t he  d i f f e r e n t  s t u d i e s  a r e  presen-  
t e d  i n  c h a p t e r  7 .  The d i f f i c u l t y  of a n a l y z i n g  and investigating f a c -  
t o r s  which cou ld  i nduce  h y p e r t e n s i o n  i s  d e p i c t e d .  It i s  unde r l i ned  
t h a t  n o t  a l l  b o r d e r l i n e  h y p e r t e n s i v e  s u b j e c t s  w i l l  d eve lop  deEFn i t i ve  
e s s e n t i a l  h y p e r t e n s i o n .  The r e l a t f o n s h i p  between a reduced p a r a s p p a -  
t h e t i c  tone  and a  sympa the t i c  ne rvous  o v e r a c t i v i t y  a t  r e s t  a n d / o r  
i n c r e a s e d  r e s p o n s i v e n e s s  t o  n o r a d r e n a l i n e  i s  d e s c r i b e d  t o  e x p l a i n  
b lood  p r e s s u r e  and h e a r t  r a t e  d i f f e r e n c e s  a t  r e s t  between b o r d e r l i n e  
h y p e r t e n s i v e  and n o m o t e n s i v e  s u b j e c t s .  The p o s s i b i l i  t y  of an over -  
a c t i v i t y  of t h e  sympa the t i c  ne rvous  system kn t h o s e  b o r d e r l i n e  hyper-  
t e n s i v e  s y b j e c t s  who deve loped  d e f i n i t e  h y p e r t e n s i o n  i s  sugges ted .  
The cause  f o r  dec r ea sed  plasma n o r a d r e n a l i n e  l e v e l s  a t  rest and 
d u r i n g  e x e r c i s e  d u r i n g  t r e a t m e n t  w i t h  p l n d a l o l  i s  n o t  c l e a r  and needs  
f u r t h e r  i n v e s t i g a t i o n .  The reduced submaximal endurance  titne d u r i l ~ g  
t r e a t m e n t  w i t h  al l .  t h r e e  b e t a  b l o c k e r s  and t h e  p o s s i b l e  me t abo l i c  
c a u s e s  are d i s c u s s e d .  The s u g g e s t i o n  f o r  p r e s c r i p t i o n  of c a l c ium 
c h a n n e l  b l o c k e r s  i s  made f o r  t h o s e  p a t i e n t s  t r e a t e d  vlkth b e t a  b l o c k e r s  
who complain about  impa i r ed  e x e r c i s e  performance.  F i n a l l y ,  t h e  r c s u l  t s  
of t h e  s t u d y  w i t h  s i n g l e  o r a l  d o s e s  of t h e  new a n g i o t e n s i n  c o n v e r t i n g  
enzyme l . n h i b i t o r  r a rn ip r i l  a r e  s h o r t 1  y d e p i c t e d  i n  comparison with t h e  
o t h e r  r e l a t e d  d rugs .  The need f o r  f u r t h e r  s t u d i e s  t o  i n v e s t i g a t e  
long-term e f f e c t s  i s  proposed .  
A l i s t  of t he  r e f e r e n c e s  of t h i s  t h e s i s  i s  g iven  i n  c h a p t e r  8. 
De r a l  van, b e t  sympathfsche  z e n w s t e l s e l  i n  d e  pa thogenese  wan 
e s s e n t i E l e  h y p e r t e n s f e  i s  t o t  o p  heden nog  n i e t  g e h e e l  d u i d e l i j k .  B i j  
d e  mens zolu e e n  verhoogde a k t i v i t e i r  van h e t  sympath i sehe  z e n u w s t e l s e l  
e e n  v e r h o g i n g  van d e  b l o e d d r u k  teweeg k m n e n  brengen .  B o r d e r l i n e  hy- 
p e r t e n s i e  bLj  d e  mens kan a l s  model g e b r u i k t  worden om d e  a n t w i k k e l i n g  
naak  e s s e n t i e l e  h y p e r t e n s f e  te b e s t u d e r e n .  Een l o n g i t u d i n a l e  s t u d i e  
van personen  met horde  r l i n a  h y p e r t e n s i e  e n  n o m o t e n s i e v e  kon t r o l e  
personen  zou  de v r a a g  n a a r  d e  i n v l o e d  v a n  h e t  sympath i sche  zanuwste l -  
sell o p  d e z e  o n t w i k k e l i n g  kunnen beantwoorden.  Bovendien kan e e n  ver -  
l a a g d e  t o n u s  van hie t  p a r a s p p a t h i s c h e  z e n u w s t e l s e l  i n  r u s t  d e  a k t i v i -  
t e i t  van h e t  syotparhische z e n u w s t e l s e l  befnv loeden .  
P a t i e n t e n  mat e s s e n t l g l e  h y p e r t e n s i e  warden v a a k  gedurende  l a n -  
g e r e  t i j d  met  a n t l h y p e  r t e n s i e v e  geneesmidde len  behande ld .  Een voor- 
waarcle woor e e n  d e r g e l i j k  a n t i h y p e r t e n s l e f  g e n e e s m i d d e l  i s  d a t  h e t  d e  
b loeddruk  zawel  i n  r u s t  a l s  ook t i j d e n s  verhoogde s y n p a t h i s c h e  a k t i v i -  
t e i t ,  b i  jwoorbee ld  t i  j d e n s  s t r e s s  e n / o f  l l c h a m e l i  j k e  f n s p a n n i n g ,  wer- 
l a a g t  . Yaak k l a g r n  p a t i e n t e n  o n d e r  b e t a - b l o k k e r  b e h a n d e l i n g  o v e r  ver -  
rnoeidheid,  m e t  name t i j d e n s  l i c h a r n e l i j k e  b e l a s t i n g .  De v e a s c h i l l e n d l e  
s o o r t e n  b e t a - b l o k k e r s  zauden v e r s c h i l k a n d e  e f f e k t e n  t i j d e n s  l ichame- 
l i j k e  I n s p a n n i n g  teweeg kunnen brengen .  Om d i t  te onderzoeken  werden 
d r i e  v e r s c h i l l e n d e  b e t a - b l o k k e r s  o p  hun e f f e k t e n  t f j d e n s  r u s t  e n  
submaximale l i c h a m e l i  j k e  fnspanruing o n d e r z o c h t  . 
Zoa l s  v e m e l d  wordan a n g i o t e n s i n  c o n v e r t i n g  enzyme remmers 
t o e g e p a s t  b i j  d e  b e h a n d e l i n g  van e s s e n t i E l a  h y p e r t e n s i e .  De l a a t s t e  
t i j d  z i j n  e r  v ~ o r s t e l . l e n  gedaan om a a n  d e  a l e  m o n o t h e r a p i e  t a  g e b r u i -  
ken a n t i h y p e r t e n s i v a  ook a n g i o t e n s i n  c o n v e r t i n g  enzyme r e m e r s  t o e  te 
vaagen.  De b i j w e r k i n g e n  e n  de k o r t e  wezkingsduur  van d e  mtdde len  van 
de e e r s t e  g e n e r a t i e  hebben e r t o e  g e l e i d  d a t  n i  euwe middelien ontwikkeldl 
werden. Rarn ipr i l  b e h o o r t  t o t  d e  n icuwere  a n g i o t e n s i n  c o n v e r t i n g  enzyme 
remmers e n  werd b i )  p a t h g n t e n  met e s s e n t i @ l e  h y p e r t e n s i e  onderzoicht.  
In h o o f d s t u k  1 van d i t  p r o e f s c h r i f t  wordt  e e n  o v e r z f c h t  gegeven 
van e n  e a n  i n l e i d i n g  t o t  h e t  symptoom h y p e r t e n s i e  b i j  d e  mens. De 
a a n d a c h t  w a r d t  g a v e s t i g d  o p  d e  d e f i n i t i e  van hogc b l o e d d r u k  en d e  
k o n s e k w e n t i e s  van d i t  b e e l d .  De v e r b e t e r i n g  van d e  prognose d o o r  
h h a n d e l i n g  van h y p e r t e n s i e  w o r d t  u i t e e n g e z e t .  lCGe b e l a n g r i j k s t e  Eak- 
Loren d i e  e e n  r o l  s p e l e n  b i j  d e  k o n t r o l e  van d e  b l o e d d r u k  b 4 j  d e  laens 
worden k o r t  b e s c h r e v e n .  De modulerende e n  r e g u l e r e n d e  komplexe i n -  
v l o e d e n  van h e t  sympath i sche  2 e n u w s t e h s e l  o p  b e t  k a r d i a v a s k u l a f r e  
s y s t e e e  e n  d e  b l o e d d r u k  worden b e l i c h t  . A a n s l u i  t e n d  v o l g t  d e  b e s r h r f  j- 
v i n g  van  d e  s y n t h e s e  e n  h e t  m e t a b o l i s n e  van d e  t r a n s m i t t e r s t o f f e n  
n o r a d r e n a l i n e ,  a d r e n a l i n e  e n  a c e t y l c h o l i n e .  De v e r s c h i l l e n d e  tlzeo- 
r i e s n ,  d i e  v o o r  d e  p a t h o g e n e s e  van e s s e n t i e l e  h y p e r t e n s i e  z i j n  opge- 
s t e l d ,  z o a l s  d e  g e n e t i s c h e  en  orngevingsfak toren  e n  Elet z o u t g e b r u i k ,  
worden k o r t  b e l i c h t .  De m o g e l i j k e  s o l  wan lxet r e n i n - a n g i c r t e n s f  sys -  
teem e n  h e t  sympath i sche  z e n v w s t e l s e l  i n  d e  pa thogenese  van h y p e r t e n -  
s i e  w a r d t  beschreven .  De i l rv loed  van h c t  p a r a s p p a t h l s c h e  zenuwsteLseL 
w o r d t  aangegeven.  Hierna v o l g t  e e n  b e s c h r f  j v i n g  van  h e t  g e b i e d  t u s s e n  
n o m a l e  b l o e d d r u k  e n  h y p e r t e n s i e ,  d e  b o r d e r l i n e  h y p e r t e n s i e .  B e t  v66r- 
komen, d e  r i s i k o ' s  e n  d e  m o g e l i j k e  o n t w i k k e l i n g  t o t  h y p e r t e n s i e  her -  
i n n e r t  d e  l e z e r  e r a a n  d i  t t u s s e n g e b i e d  b o r d e r l i n e  h y p e r t e n s i e  n f e  t t e  
veronachtzamen.  Een b e s c h r i j v i n g  van a f w i j k e n d e  p a r a m e t e r s  z o a l s  deze  
b i j  ' b o r d e r l i n e  h y p e r t e n s i e  gevonden werden,  v o l g t .  N e t  d o e l  van d e  
s t u d k e  w a a r i n  b o r d e r l i n e  h y p e r t e n s i e v e  p e r s o n e n  l o n g i t u d i n a a l  gevolgd  
werden w o r d t  u i t e e n g e z e t .  R e t  p r o f i j t  wan d e  b e h a n d e l i a g  van  uvilde 
h y p e r t e n s i e  e n  d e  n i e t  a l t d j d  e e n v o u d i g e  b e s l i s s i n g  om rnilde hyper ten-  
sie w e 1  of  n b e t  a k t k e f  t e  behandeLen wordan besproken .  Een k o r t e  
b e s e h r i j v i n g  van d e  b e l a n g r i j k s t e  a n t i h y p e r t e n s l v a  d i e  h i e r v o o r  t e r  
b e e c h i k k i n g  s t a a n  s l u i t  d i t  h a o f d s t u k  a f .  
I n  h o o f d s t u k  2 worden de r e s u l t a t e n  van d e  l a n g i t u d i n a h e  e t u d i e  
met 24 b o r d e r l i n e  h y p e r t e n s i e v e  en 26 n o r n o t e n s i v e  p e r s o n e n ,  jonge 
mannen van  v e r g e l i j k b a r e  Z e e f t L j d ,  beschreven .  Het  doe1  was d a  plasma 
k a t e c h o l a m i n e s p i e g e l s  e n  d e  plasma r e n i n e  a k i t f v i t e i t  (PW)  i n  r u s t  e n  
t i j d e n s  l i c h a m e l i  jke  i n s p a n n i n g  gedurende  meerdere  j a r e n  t e  volgelr.  
Tevens kan met behulp  van r e g e l m a t i g e  b l o e d d r u k  k o n t r o l e s  de m o g e l i j k e  
o n t w l k k l i n g  t o t  e s s e n t i E l e  h y p e r t e n s i e  v r o e g t i j d i g  o n t d e k t  worden, 
Normotensie  werd g e d e f i n i e e r d  a l s  4125/&5 m H g  (gemidde lde  b l a e d d r u k  
(MAP) (98 d g )  e n  b o r d e r l i n e  h y p e r t e n s i e  was ),140/4U - <lboS~oo mrnHg 
(M&P >10S - (120 mmHg) n a  2 min s t a a n  ( K o r o t k a f f  ZV3. A l e  h y p e r c e n s i e  
werd beschouwd >160/1010 m d g  (MAP b120 m H g )  n a  2 min s t a a n  t i j d c n s  
twee opeenvolgende  k o n t r o l e s .  De p r o e f p e r s o n e n  d i e  h y p e s t e n s i e f  waren 
u r e r l t s t e n  d e  s t u d i e  e n  e e n  a n t i h y p e r t e n s i e v e  b e h a n d e l i n g  werd i n g e -  
s t e l d ,  Het  beg in  van de s t u d i e  l a g  i n  1977 e n  h e t  eknde  was i n  ! 9 8 4 .  
D r i e  p s o e f p e r s o n e n  o n t t r o k k e n  z i c h  gedwrende d e z e  t i j d  aan  d e  s t d i e .  
In 1984 werden b e i d e  groepen  o n d e r v e r d e e l d .  Vijf t i e n  personen  u i t  d e  
n o m o t e n s i e v e  k a n t r o l e g r o e p  ( s u h g r o e p  1 )  waren n o m o t a n s i e f  en 10 
personen ( s u b g r o u p  3) u i t  de  b o r d e r l i n e  h y p e r t e n s i e v e  g r o e p  u a r e n  
b o r d e r l i n e  h y p e r t e n s i e f .  Gedurende de  7 j a a r  o b s e r v a t i e  werden 5 o a r -  
s p r o n k l i j k  b o r d e r l i n e  h y p e r t e n s i e v e  rnannen d e f l n i t i e f  h y p e r t e n s i e f  
( s u b g r o e p  L c )  e n  werden u t t  de  s t u d l e  genomen om met a n t i h y p e r t e n s i v a  
be hande ld  t e  worden. De plasma n o r a d r e n a l i n e  k a n c e n t r a t l e  i n  r u s t  e n  
t i j d e n s  i n s p a n n i n g  v e r s c h i l d e  n l e t  twssen  d e  t o t a l e  g r o a p  van norno-  
t ens iewen  e n  b o r d e r l i n e  h y p e r t c n s i e v e n  t i j d e n s  a c h t e r e e n v o l g e n d e  
met ingen  i n  de  j a r e n  1937,  1979 e n  1484.  l n d i e n  men d e  subgroepen  a f -  
z o s l d e r l l j k  a n a l y s e e r t  h e e f t  s u b g r o e p  4 e e n  aanlroudend hoge p lasma 
n o r a d r e n a l i n e k o n c e n t r a t i e  i n  r u s t .  I n  t e g e n s t e l l i n g  t o t  subgroep  I e n  
3 ,  d i e  a l l e e n  b i j  h e t  b e g i n  wan d e  s t u d i e  r e l a t i e f  hoge plasma nor-  
a d r e n a l  l n e s p i e g e l s  i n  r u s t  hadden. De a c h t e r e e n v o l g e n d e  metf ngen van  
plasma n o r a d r e n a l i n e  b i j  subgroep  1 e n  3 waren a a n z i e n l i j k  l a g e r  dan  
h i j  subgroep  4 .  Plasma a d r e n a l i n e  e n  PRb i n  r u s t  zowel. a l s  plasma 
n o r a d r e n a l i n e ,  plasma a d r e n a l i n e  e n  PRA, t k j d e n s  i n s p a n n i n g  waren n i e t  
v e r s c h i l l e n d  t u s s e n  de  groepen  e n  d e  subgroepen .  E r  werd v a s t g e s t e l d  
d a t  20% van e e n  g r o e p  met b o r d e r l i n e  h y p e r t e n s i e v e  personen  gedurende  
7 j a a r  d e f  ini t i e f  h y p e r t e n s i e f  werden. V e r d e r  ward t  g e s u g g e r e e r d  d a t  
de  b l i j v e n d  hage plasma n o r a d r e n a l i n e  s p i e g e l s  i n  r u s t  b l j  d e s e  perso-  
nen e e n  verhoogde a k t i v i t e i t  van h e t  s p p a t h h s c h e  z e n u w s t e l s e l  weer- 
s p i e g e l e n .  
Waofdseuk 3 b e h a n d e l t  e e n  s t u d i e  o v e r  s p e e k s e l s e k r e t i e  i n  boven- 
genoierndo groepen  met normale  bloeddrnrk e n  b o r d e r l i n e  h y p e r t e n s i e .  De 
speekse lproduk . t i c  i n  r u s t  werd t i  j d e n s  a d r e n e  r g e  s t i m u l a t  i e  e n  blok-  
kade e n  t i j d e n s  parasgrmpathische s t i ~ i ~ l u l a t i e  e n  b lokkade  gemeten. De 
s p e e k s e l p r o d z i k t i e  s t a a t  ire r u s t  lzoofclaakeli jk o n d e r  frvvloed van he t 
p a r a e p p a t h i s c h e  z e n u w s t e l s e l .  D e  t e g e L i  j k e r t i j d  i n  r u s t  gemeten p l a s -  
ma noradrenalinekoncentratie was n i e t  v e r s c h i l l e n d  t u s s e n  de twee 
groepen .  S p e e k s e l s e k r e t i e  i n  r u s t  was s i g n i f k k a n t  h o g e r  i n  de  nonno- 
t e n s i e v e  g r o e p  dan i n  de b o r d e r l i n e  h y p e r t e n s i e v e  groep .  I n t r a v e n e u s  
t o e g e d i e n d  p r o p r a n o l o l ,  phentolamit le  e n  n o r a d r e n a l i n e  hadden geen  
i n v l o e d  op de  s p e e k s e l s e k r e t i e .  De s p i e e k s e l p r o d u k t i e  werd d o o r  a t r e -  
p i n e  i n  b e i d e  groepen  v e r l a a g d .  De p a r a s y m p a t h i s c h e  s t i r n u l a t i e  van d e  
s p e e k s e l s e k s e r i e  met  n e o s t i g a i n e  was meer u l t g e s p r o k e n  i n  de  n a m a -  
t e n s i e v e  dan  i n  d e  b o r d e r l i n e ,  h y p e r t e n s i e v e  groep .  De r e s u l t a t e n  van 
d e z e  s t l ~ d i e  s u g g e r e r e n  d a t  d e  p a r a s p p a t h i s c h e  i n v l o e d  o p  de  s p e e k s e l -  
k l i e r e n  i n  d e  g r a e p  met  b o r d e r l i n e  hyperteaxsie  v e m i n d e r d  is ,  
Hoofds tuk  4 b e s e h r i j f t  e e n  s t u d i e  o v e r  e f f e k t e n  i n  r u s t  e n  t i j -  
d e n s  i n s p a n n i n g  van d r i e  v e r s c h i l l e n d e  b e t a - b l o k k e r s  [ p r a p r a n o l o l ,  
m e t o p r o l o l  e n  p i n d a l o l )  t i j d e n s  l a n g d u r i g e  b e h a n d e l i n g  ( 6  maanden) b i j  
7 p a t i e n t e n  met mflde t o t  m a t i g e  e s s e n t l g l e  h y p e r t e n s i e .  De b l o e d d r u k  
e n  plasma n o r a d r e n a l i n e  s p i e g e l s  werden i n  r u s t  e n  t i j d e n s  submaximale 
f i e t s e r g o m e t e r t e s t e n  geme t e n .  Werder werdear mogel i  j k e  v a r s c h i l l e n  i n  
v o l h @ r u d t i j d  t u s s e n  d e  d r i e  b e t a - b l o k k e r s  o n d e r z o c h t .  T i j d e n s  behande- 
l i n g  met de  d r i e  b e t a - b l o k k e r s  d a a l d e  de s y s t o l i s c h e  b loeddruk  i n  r u s t  
e n  t i j d e n s  i n s p a n n i n g ;  d e  d i a s t o l k s c h e  b l o e d d r u k  d a a l d e  a l l e e n  s i g n i -  
f i k a n t  i n  l i g g e n d e  houding.  De h a r t s l a g  i n  r u s t  d a a l d e  t i j d e n s  behan- 
d e l i n g  G D ~  t me t o p r o l o l  en p r o p r a n o l o l  , onaar b l e e f  onverande r d  t i  j d a n s  
b e h a n d e l i n g  met  p i n d o l o l .  T i j d e n s  submaximale i n s p a n n i n g  werd e e n  ver -  
g e l i j k b a r e  daLing  van d a  h a r t f r e k w e n t i e  t i j d e n s  a l P e  d r i e  beta-blok-  
k e r s  gevonden. Plasma n o r a d r e n a l i n e  i n  r u s t  e n  t i  jdens; i n s  panning 
v e r t o o n d e  e e n  t e n d e n s  t o t  d a l i n g  t i j d e n s  p i n d o l o l ;  t i j d e n s  m e t o p r o l o l  
e n  p r o p r a n a l o l  werden geen  v e r a n d e r i n g e n  gevonden. De v o l h o u d t i j d  was 
v e r g e l i  j k b a a r  v e r l a a g d  t i  j d e n s  b e h a n d e l i n g  met  a l l e  d r i e  beta-blok-  
k r s .  Uet  v e r s c h i l  t u s s e n  d e  b e t a - b l o k k e r s  was n h e t  s t a t i s t i s c h  sGgnL- 
f l k a n t ,  hoewel d e  t e n d e n s  tot. s t e r k e r  g e d a a l d e  vo lhoudt f  jd t i  j d e n s  
n i e t - s e l e k t i e v e  be ta -b lokkade  gevonden werd. De volhoud t i  jd na 6 
maanden was meer g e d a a l d  d a n  na 1 w-eek h e h a n d e l i n g .  
I n  h a o f d s t u k  5 worden d e  m s t a b o l e  p a r a m e t e r s  van de h j e r l ~ o v e n  
v e m e l d e  s t u d i e  i n  r u s t  e n  t i j d e n s  I n s p a n n i n g  besehreven .  'Tijdentr 
p r o p r a n o l o l  b e h a a d e l i n g  werd e e n  toename van de  t o t a l e  e n  I.DL+VLDI, 
serlm t r i g l y c e r i d c k o n c e n  t r a t i e  gevonden,  Plasma g l y c e r o l  e n  n l e  t -ver -  
e s t e r d e  v r i j , e  v e t z u r e n  waren t d j ~ d e n s  i n s p a n n i n g  v e r l a e g d ,  i n  s t c r k e r e  
n a t e  t i  j d e n s  n i e t - s a l e k t i e v e  dan t i  j d e n s  b e t a  -b lokkade .  De sp iegeL8 1 
van plasma g l u k o s e  en l a k t a a t  waren w e i n i g  v e r a n d e r d  i n  r u s t  e n  t i j -  
d e n s  l i c h a m e l i j k e  i n s p a n n i n g  t k j d e n s  b e t a - b l o k k a d e .  De zuurs tofopname 
was l i c h t  g e d a a l d  err h e t  r e s p i r a t o i r e  k w o t i e n t  uerhoagd.  Deze s c s u l -  
t a t e n  v i j z e n  op e e n  g e d a a l d  g e b r u i k  van n i e t - v e r e s t e r d e  v r i  j ~ e  w e t z u r e n  
e n  een  vezbaogde v e r b r a n d i n g  van k o o l h y d r a t e n  t i j d e n s  b e h a n d e l i n g  mat  
d e  d r i e  beta-blokkiers  t i j d e n s  i n s p a n n i n g .  T i j d e n s  i n s p a n n i n g  was d e  
+ t o e n m e  van plasma K mees u i t g e s p r o k e n  t i j d e n s  n i e t - s e l e k t i e v e  d a n  
t i j d e n s  b e t a  - @ e l e l c t i e v e  blokkade.  De genoernde p a r m e t e r s  v e r s c h i l d e n  1 
t i j d e n s  i n s p a n n i n g  b i j  v e r g e l i j k i n g  van d e  l e  met d e  20/24e week 
b e t a - b l o k h r  b e h a n d e l i n g  n i e t  . 
In h o o f d a t u k  6 wordt  h e t  verllorsp van  de  d a l i n g  van  d e  b l o e d d r u k  
i n  d e  t i j d  e n  d e  d o s i s - u e r k i n g s r e l a t i e  van d e  nieuwe a n g i o t e n s i n  
c o n v e r t i n g  enzyme remmer rasmripril (HOE 4981 o n d e r z o c h t .  A c h t  p a t i e n t e n  
met e s s e n t i T l e  h y p e r t e n s i e  k r e g e n  e e n  e n k l e  d o s i s  van  2.5 t o t  10 mg 
r a m i p r i l  o r a a l .  Vergelel ten met p l a c e b o  v e r l a a g d e  pen  d o s i s  van 2.5 mg 
r a ~ n i p r i l  d e  s r a a n d e  e n  l l g g e n d e  e y s t o l i s c h e  e n  d i a s t o l i s c h e  b l o e d d r u k .  
De e f f e k t e n  van hogere  d o s e s  ( 5 ,  7.5 e n  10 mg) r a m i p r i l  waren mees 
u i t g e s p r o k e n .  Twaalf u u r  n a  t o e d i e n i n g  was nog e e n  b l o e d d r u k d a h i n g  
aanwezig.  Na t o e d i e n i n g  van h e t  geneesmidde l  t r a d  geen  r e f l e x - t a c h y -  
k a r d l e  op.  A l l e  b e s t u d e e r d e  d o s e s  r a m i p r l l  o n d e r d r u k t e n  d e  a n g i o t e n s i n  
c o n v e r t i n g  enzyme a k t i v i  tek t. E r  werden geen b i  jwerk ingen  gekons ta -  
t e e r d .  De s tud l ie  g e e f t  a a n  d a t  d e  nieuwe a n g i o t e n s i n  c o n v e r t i n g  enzyme 
r e m e r  rami p h i 1  n a  o r a l e  t o e d i e n i n g  e e n  e f  f e  k t i e f  b loedd  r u k d a l e n d  
m i d d e l  i s  e n  e e n  l a n g e  w e r k i n g s d u u r  h e e f t .  
I n  I -~oofds tuk  7 w o r d t  i n  d e  s l o t b e s c h o u w i n g  a p  d e  v e r s c h i l l e n d e  
s t u d i e s  i n g e g a a n .  EP w o r d t  o n d e c s t r e e p t  d a t  n i e t  a l l e  b o r d e r l i n e  
h y p e r t e n s i e v e  personen  ook e s s e n t i e e l  h g p e r t e n s i e f  worden. De r e l a t i e  
t u s s e n  eew v e m i n d e r d e  parasympath icus-  t o n u s  e n  e e n  ve rhoogde a k t k v i  - 
La L t van h e t  sympath i sche  z e n u w ~ t e l s e l  e n / o €  verhoagde  g e v o e l i g h e l d  
van de v a t e n  vuaz  n o r a d r e n a l i n e  word t  g e l e g d .  O p  grand  van d e  v e r -  
I~ocpgde plasma n o r a d r e n a l i n e s p i e g e l s  i n  d e  b o r d e r l i n e  hype r t e n s i e v e  
personen ,  d i e  h y p e r t e n s i e f  werden ,  w a r d t  e e n  verhoogde a k t i v i  te i t  van  
h a t  sympath i sche  z e n w s t e l s e l  v e r o n d e r s t e l d .  
De reden  voor v e r l a a g d e  plasma n o r a d r e n a l i n e s p i e g e l s  i n  r u s t  e n  
t i j d e n s  i n s p a n n i n g  t i j d e n s  b e h a n d e l i n g  met p i n d o l o l  is n i e t  d u i d e l i j , k  
e n  v e r g t  v e r d e r  onderzaek .  De v e r l a a g d e  vnlhoud t i j d  t i j d e n s  submaxi- 
male i n s p a n n i n g  m e t  a l l e  d r i e  beta- iblokkers  e n  d e  molget i jke m e t a b a l e  
oorzaken  daarwan worden beschreven .  E r  word t  v o o r g e s t e l d  om i n  g e v a l  
van a f g e n m e n  inspanningsvermogen  van d e  p a t i g n t  t i j d a n s  b e t a - b l o k k e r  
b e h a n d e l i n g  c a l c i u m - a n t a g o n i s t e n  uoor  t e  s c h r i j v e n .  De r e s u l t a t e n  van  
d e  s t u d h e  met  d e  a l e m e  a n g i o t e n s i n  c o n v e r t i n g  enzyme r e m e r  r a m i p r i l  
worden k o r t  met  d e  a n d e r e  v e r t e g e n w a o z d i g e r s  u i t  d a z e  g r o e p  van a n t i -  
h y p e r t e n s l w a  werge leken .  De noodzaak  van nieuwe s t u d i e s  om d e  w e r k i n g  
op l a n g e  t e r m i j n  t e  o n d e r z o e k e n  word t  d u d d e l i  jk gemaakt. 
Ln h o o f d s t u k  8 van  d i t  p r o e f s c h r i f t  i s  d e  r e f e r e n t i e l i j s t  opge- 
nomen. 
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